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(54) ACTIVE MATRIX DISPLAY 


(57)Abstract: 

PROBLEM TO BE SOLVED: To substantially eliminate the influence that the 


dielectric constant anisotropy of liquid crystals exerts in a display and to substantially 
eliminate the influence that the leak currents at the gates of respective pixels exert 
on the display by providing the display with buffer amplifiers having the input 
connected to hold capacitors and the display elements connected to the outputs of 
these buffer amplifiers. 

SOLUTION: The outputs of amplifiers 1 1 after the scan of wirings contg. pixels and 
the drains of transistors 6b attain the same potential as the potential of the hold 
capacitors 5. The voltage acting on the display elements 9 is, therefore, kept forcibly 
at the same voltage as the voltage applied on the hold capacitors 5. The voltage of the 
display elements 9 do not change even if the dielectric constant of the liquid crystals 
changes. The potential on the drain side of the TRs 6b on the side near the display 
elements 9 is set at the same potential as the output potential of the amplifiers 1 1 , by 
which the source-drain voltage of the TRs 6b is made substantially zero and the leak 
currents il of the TRs 6b are made substantially zero. 


LEGAL STATUS [Date of request for examination] 04.08.2000 
[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 3297347 
[Date of registration] 12.04.2002 

[Number of appeal against examiner s decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 


* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 


3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Two or more picture elements in which each has the gate which has the data 
input connected to the data electrode, and the scanning electrode connected to the 
scanning electrode, The hold capacitor connected to the output of this gate, and the 
buffer amplifier which has the input connected to this hold capacitor, It is a 
active-matrix display equipped with the display device connected to the output of this 
buffer amplifier. This gate It is active-matrix DIPUREI which has the 1st and 2nd solid 
state switches connected to the serial and by which the output of this buffer amplifier 
is connected to the node between these 1 st and 2nd solid state switches. 
[Claim 2] Said display device is a active-matrix display according to claim 1 which is a 
liquid crystal display component. 

[Claim 3] Said gate and said buffer amplifier are a active-matrix display according to 
claim 1 or 2 which is a polish recon active component. 

[Claim 4] Said active component is a active-matrix display according to claim 3 which 
is a polish recon thin film transistor. 

[Claim 5] Said buffer amplifier is the active-matrix display of any one publication of 
four from claim 1 which has unity gaun. 

[Claim 6] Each of said 1st and 2nd solid state switches is the active-matrix display of 
any one publication of five from claim 1 which consists of transistors. 
[Claim 7] Said buffer amplifier is the active-matrix display of any one publication of six 
from claim 1 which consists of source followers. 

[Claim 8] Said source follower is a active-matrix display according to claim 7 which 
has the load for making it a fixed current. 

[Claim 9] Said buffer amplifier is the active-matrix display of any one publication of six 
from claim 1 which is the differential amplifier which has the noninverting input 
connected to said hold capacitor, and the reversal input connected to said output. 
[Claim 10] Said differential amplifier is a active-matrix display [ equipped with the 1st 
and 2nd transistors which have a common load ] according to claim 9. 
[Claim 11] Said common load is a active-matrix display according to claim 10 which is 
a constant current generator. 

[Claim 12] Said buffer amplifier is a active-matrix display according to claim 10 or 1 1 
which consists of current mirrors connected to the drain of said 1st and 2nd 
transistors. 

[Claim 1 3] It is the active-matrix display of any one publication of 1 2 from claim 1 
which has the power supply terminal by which the buffer amplifier of each picture 
element of two or more of these lines was connected between the scanning 


electrodes corresponding to the line of the pair which adjoins this line by arranging 
said two or more picture elements as two or more lines, and connecting the scanning 
input of each picture element of two or more of these lines to the common 
corresponding, scanning electrode. 

[Claim 14] The gate of the picture element of a line where it adjoins of said two or 
more lines is a active-matrix display according to claim 1 3 which has the 
semiconductor device of a reverse conductivity type mutually. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the liquid crystal 
active-matrix display which uses the low-temperature polish recon thin film transistor 
as an active component within a matrix about a active-matrix display. 
[0002] 

[Description of the Prior Art] The active-matrix display known conventionally has the 
active circuit in address wiring arranged in the shape of a matrix, in order to control 
the optical property of display ingredients, such as liquid crystal. Drawing 1 shows the 
configuration of a typical active-matrix display. 1 is the array of the shape of a 
rectangle by which the picture element (pixel) has been arranged regularly. The 
address of the line of the pixel array 1 is performed by the scanning driver 2, and the 
address of a train is performed by the data driver 3. 4 shows the circuit of a typical 
pixel. 

[0003] Each pixel has the display device (not shown) connected to the hold capacitor 
5 at juxtaposition. The hold capacitor 5 is connected between the source of the thin 
film field-effect transistor 6, and common wiring or gate wiring before one. The gate of 
a transistor 6 is connected to the scanning electrode 8 common to all the pixels of the 
line to which the pixel belongs. Moreover, the drain of a transistor 6 is connected to 
the data electrode 7 common to all the pixels of the train to which the pixel belongs. 
Each scanning electrode 8 is connected to that to which it corresponds of the outputs 
of the scanning driver 2, and each data electrode 7 is connected to that to which it 
corresponds of the outputs of the data driver 3. 


[0004] At the time of actuation, the pixel indicative data of each line is given to the 
data electrode 7 from the data driver 3 synchronizing with the scanning pulse 
periodically given to the scanning electrode 8 repeatedly from the scanning driver 2. 
For this reason, the pixel of the same line is refreshed in coincidence until all lines are 
refreshed and refresh of the indicative data of one frame is completed. Then, this 
process is repeated about the data of the following frame. 

[0005] If the scanning electrode 8 of each pixel receives a scanning pulse from the 
scanning driver 2, the hold capacitor 5 will be charged with the electrical potential 
difference of the data electrode 7. If a scanning pulse is removed, a transistor 6 will 
separate the hold capacitor 5 from the data electrode 7. It becomes a thing 
corresponding to the electrical potential difference impressed to the hold capacitor 5 
until the pixel is refreshed for the optical property of the display device related by that 
cause with the following frame. 

[0006] In a active-matrix liquid crystal display, the electrical potential difference 
accumulated in the hold capacitor 5 is used in order to modulate the optical property 
of a liquid crystal layer. The transistor 6 used as a switching element is constituted 
from an amorphous silicon thin film transistor by the display known conventionally. 
Between the refresh cycles of each pixel, dynamic behavior of the electrical potential 
difference accumulated in the capacitor 5 is quite important, when determining image 
quality. 

[0007] With most liquid crystal equipments, the relation between applied voltage and 
the surface charge on liquid crystal is nonlinear, and has time dependency. This is 
known as a dielectric constant anisotropy. This has suggested that the effective 
capacity of liquid crystal equipment is the function of applied voltage and the speed of 
response of liquid crystal. In the pixel of conventional active-matrix-liquid-crystal 
equipment it connects with juxtaposition at the storage capacitance Cs to which the 
liquid crystal capacity Clc (shown to drawing 2 by 9) which is not ideal was fixed. When 
the address is carried out to a pixel by giving a scanning pulse to the scanning 
electrode 8, the gate voltage of the transistor 6 of the pixel becomes a comparatively 
short time amount high, and this is refreshed for a display device with sufficient speed 
to prevent a visible flicker. Therefore, the charging time of capacity which has the 
combination of the capacitor 5 and display device 9 which were connected to 
juxtaposition is fully so short that the electricahpotential-difference dependency of 
the liquid crystal capacity Clc does not do the effect of what substantially, either. For 
this reason, though the liquid crystal capacity Clc is regularity while the scanning 
pulse is continuing, it is good. However, between a scanning pulse and a scanning 
pulse, since a transistor 6 separates a capacitor 5 and a display device 9 substantially, 
the charge of the capacitor 5 connected to juxtaposition and the display device 9 
whole is still substantially fixed. If liquid crystal answers applied voltage, since the 
liquid crystal capacity Clc will change, the final electrical potential difference 


concerning a display device becomes less equal to the amplitude of a pulse therefore, 
and stops being equivalent to the data electrical potential difference given to the data 
electrode 7 during the scan of a pixel. When liquid crystal has the forward dielectric 
constant anisotropy, the electrical potential difference which whose capacity 
increases and is built over a liquid crystal display component falls. 
[0008] Drawing 3 (a) - (c) is a graph which shows the effect of a dielectric constant 
anisotropy, and all show the gate voltage to time amount, and the permeability of a 
display. Drawing 3 (a) shows the response of the liquid crystal when giving one pulse 
to 1 refresh period. As for the electrical potential difference of a data electrode, gate 
voltage is offered by the pulse form with a comparatively short duration. Although this 
drawing shows the value of permeability to realize on the left-hand side axis of 
ordinate, the transparency property of an actual liquid crystal display component is 
lower than permeability to realize. That is, if liquid crystal answers an electrical 
potential difference, the electrical potential difference which capacity increases and is 
built over liquid crystal will fall, and permeability will not reach a desired value as a 
result 

[0009] Drawing 3 (b) is a graph corresponding to drawing 3 (a), and shows the effect of 
[ when giving the same data signal as a pixel over two or more refresh periods 
(drawing 3 times of refresh periods) ]. Thus, desired permeability is realizable by giving 
a series of scanning pulses to a pixel. 

[0010] Drawing 3 (c) supports drawing 3 (a) and (b), and shows the effect of charge of 
the liquid crystal capacity from the power source of a lower impedance. A transistor 6 
is made into an ON state over a longer period, and this may be realized when this 
charges the hold capacitor 5 and the liquid crystal capacity Clc from each output of 
the data driver 3 which has a comparatively low output impedance. Therefore, 
although a liquid crystal display component can realize desired transmission, the rate 
which can be refreshed for a display decreases sharply and the phenomenon which a 
flicker etc. does not have comes to be observed. 

[001 1] As an approach of decreasing the effect of the capacity which is not ideal, the 
method of making capacity Cs of a hold capacitor quite larger than the liquid crystal 
capacity Clc which is not ideal is learned. This approach can be typically used to the 
typical pneumatic ingredient which has the surface density of charge of 10-4 C/m2. 
However, there is also liquid crystal mode in which surface density of charge changes 
greatly with conditions of changing. In order to drive such an ingredient using the 
conventional active-matrix drive approach, it is required to supply the charge of this 
high value during the period when the scanning electrode is a high. Since there is not 
sufficient time amount for a liquid crystal ingredient to answer between scanning 
periods, the technique of having compromised a very big are recording capacitor, the 
capacitors of a very high data electrical potential difference and the conventional size, 
or such technique is needed for this. It is not practical to examine to use the 


active-matrix drive approach conventional by the basis of such conditions generally. It 
is because a bad influence can attain to a numerical aperture and the power 
consumption of a display if a big capacity and/or a big electrical potential difference 
are combined, the liquid crystal equipment which has spontaneous polarization like for 
example, surface passivation strong dielectric liquid crystal into such an ingredient or 
**** (electroclinics), and HERIO — electric (helioelectrics) and the liquid crystal 
equipment which has deformation whorl strong dielectricity, antiferroelectric, a 
random phase, and electric-field induction spontaneous polarization like KARAMUNA 
are contained. 

[0012] It is one of the factors from which the effect of the leakage current of a thin 
film transistor 6 also starts visually the phenomenon which is not desirable in addition 
to the effect of a dielectric constant anisotropy. Leakage current is a current which 
flows the channel of a transistor, when gate voltage is below threshold voltage. If 
leakage current is too high, the electrical potential difference concerning a liquid 
crystal display component will fall sharply between frame periods. Consequently, the 
transparency property of a display device will change remarkably between refreshes, 
and comes to be visible to the observer who is observing the display. [ of a flicker ] 
[0013] By progress of a thin film transistor manufacturing technology in recent years, 
development of the polish recon thin film transistor of high performance is progressing. 
It is possible that the glass substrate used for a display is suited to produce such a 
transistor at such low temperature by current especially. Furthermore, such a 
transistor of drive capacity is improving compared with the conventional amorphous 
silicon thin film transistor, and, so, is used not only for the inside of each pixel of a 
display but for the circumference drive circuit of a high speed like drivers 2 and 3. 
Thereby, the manufacturing cost of the display which carried the drive circuit can be 
reduced. 

[0014] On pixel level, a polish recon transistor can be made smaller than an 
amorphous silicon transistor, can raise a numerical aperture by that cause, and can 
decrease the feed through of a scanning electrical potential difference. However, the 
leakage current of a polish recon thin film transistor is quite larger than an amorphous 
silicon thin film transistor, and the leak by the OFF state which is very dependent on 
the electrical potential difference between the gate-sources of a transistor 6 and the 
electrical potential difference between the drain-sources has become one of the 
parameters which vary most within a display panel. Therefore, these properties pose 
main problems at the time of using a polish recon thin film transistor for an 
active-matrix-liquid-crystal display panel as a switching element. 
[0015] Drawing 4 shows the drain current over a gate-source electrical potential 
difference about two kinds of different temperature and two kinds of different 
drain-source electrical potential differences, and a drain current is what took the 
logarithm and is shown. If a drain-source electrical potential difference is lowered, 


leakage current will decrease exponentially at any temperature. For this reason, 
leakage current can be reduced by making the electric field in the drain of a transistor 
small as known. As technique for realizing this, low concentration doped lane (LDD) 
structure, offset gate (OG) structure, active gate (AG) structure, and multi-gate 
structure are indicated by F.Okumura and K.Sera, A.M.L.C.D., and p24-27 (1994). 
[001 6] LDD structure and OG structure have a bad influence on the ON state current, 
and they not only reduce the electric field in a drain, but lower the rate of a transistor 
as a result. Therefore, such structure is not ideal for an one apparatus display. It is 
because it will be necessary to produce a pixel transistor with important reduction of 
the OFF state current, and the transistor for drive circuits with important 
improvement in the speed in a different process in an one apparatus display. Thus, 
that an excessive process arises may lead also to a manufacture increase in cost 
desirably thru/or again. 

[001 7] When multi-gate structure is adopted, as shown in drawing 5 , two or more thin 
film transistors connected to the serial will be used. With the configuration shown in 
drawing 5 , the transistor 6 which has the single gate in the configuration shown in 
drawing 1 and 2 is replaced with the multiple gate transistor equivalent to Transistors 
6a and 6b. However, with this configuration, in order to prevent excessive leakage 
current, electric field may fully be reduced, therefore this structure is often used with 
LDD structure. 

[0018] In addition, the technique known is shown in drawing 6 . By this technique, the 
hold capacitor 1 0 is added to the joint (in fact between Transistors 6a and 6b) of 
multi-gate structure. However, it is a doubtful place whether such the sufficient hold 
time may be offered that it makes it possible to use a polish recon thin film transistor 
in a display by such configuration, without producing the visual phenomenon which is 
not desirable. 

[0019] Drawing 7 shows the circuit which applied the technique of extending the hold 
time currently indicated by JP,5-142573,A over several frames. This circuit has the 
feedback function by connecting to a capacitor 5 and a display device 9 the input of 
the amplifier 11 which has unity gaun, and connecting an output to the joint between 
Transistors 6a and 6b. By this, the electrical potential difference impressed to a 
capacitor 5 and a display device 9 appears in the joint of the thin film transistors 6a 
and 6b connected to the serial. The buffer amplifier 1 1 is ideal, and if a charge is not 
taken out from the capacity of a capacitor 5 and a display device 9, the leak from 
liquid crystal is lost 

[0020] EP 0 586 1 55 are indicating the active-matrix liquid crystal display as shown in 
drawing 8 . Although this active-matrix liquid crystal display has the almost same 
configuration as what was shown in drawing 1 , it differs from the display shown in 
drawing 1 with the point of being prepared in the active circuit whose buffer amplifier 
1 1 which has unity gaun is each pixel. The input of amplifier 1 1 is connected to the 


source and the hold capacitor 5 of a transistor 6, and the output is connected to the 
liquid crystal display component 9. Amplifier 1 1 has the very high input impedance and 
the comparatively low output impedance. 

[0021] If the address of the pixel is carried out by giving a scanning pulse to the 
scanning electrode 8, a transistor 6 will change to an ON state and the hold capacitor 
5 will be charged to the electrical potential difference currently impressed to the data 
electrode 7. Between the scanning pulses and the scanning pulses which are 
impressed to an electrode 8, a transistor 6 changes to an OFF state. The output of 
amplifier 1 1 supplies this electrical potential difference to a display device 9 according 
to the electrical potential difference currently impressed to the capacitor 5. 
[0022] Since the output impedance of amplifier 1 1 is comparatively low, the 
electrical-potential-difference drive of the display device 9 is carried out. Therefore, 
the electrical potential difference impressed to a display device 9 is still substantially 
fixed.. For this reason, the electrical potential difference impressed to liquid crystal 
over the whole frame refresh period becomes step-like. 

[0023] Although EP 0 586 155 relate to losing the effect of the inter-electrode 
leakage current of the display device 9 which causes the fall of the electrical potential 
difference which is between the continuous refreshes and is impressed to a display 
device, the effect of the dielectric constant anisotropy of liquid crystal is also reduced 
substantially, or they may be lost. 
[0024] 

[Problem(s) to be Solved by the Invention] Even if the dielectric constant of liquid 
crystal changes, he is trying for the electrical potential difference of a display device 9 
not to change by making the same compulsorily the electrical potential difference 
concerning a display device 9 with the electrical potential difference concerning the 
hold capacitor 5 using amplifier 11 in the circuit currently indicated in EP 0 586 155 
shown in drawing 8 . However, in this circuit, since the charge accumulated in the hold 
capacitor 5 can escape through a transistor 6, the electrical potential difference 
concerning a capacitor 5 falls, and the electrical potential difference built over a 
display device 9 as a result may also fall. That is, in the circuit currently indicated by 
EP 0 586 1 55, the fall of the display electrical potential difference resulting from the 
leakage current at the time of OFF of a transistor 6 cannot be prevented. 
[0025] This invention is made in view of such the present condition, and while losing 
substantially the effect the dielectric constant anisotropy of liquid crystal affects a 
display, the leakage current in the gate of each pixel aims at offering the active-matrix 
display which can also lose substantially the effect affect a display. 
[0026] 

[Means for Solving the Problem] The active-matrix display equipped with two or more 
picture elements in which each has the gate which has the scanning input which was 
connected to the data input connected to the data electrode and the scanning 


electrode according to this invention, the hold capacitor connected to the output of 
the gate, the buffer amplifier which have the input connected to the hold capacitor, 
and the display device which were connected to the output of buffer amplifier is 
offered. The gate is equipped with the 1 st and 2nd solid state switches connected to 
the serial, and the output of amplifier is connected to the node between the 1 st and 
2nd solid state switches. 

[0027] It is possible to offer the display which is substantially reduced by this not only 
in the effect which is not desirable as for the leakage current of a semiconductor 
device but in the effect of the dielectric constant anisotropy of liquid crystal, or is 
uninfluential. A refresh rate may be raised on this display and a visual phenomenon like 
a flicker which is not desirable can be reduced. About the display device using other 
technique, the hold capacitor is substantially separated from what kind of effect which 
may be caused by the display device and which is not desirable, when that is not right. 
A semiconductor device may be produced using the same process process by the 
object for pixels, and the object for drive circuits carried in a display in one. It does 
not increase a manufacturing cost substantially. 

[0028] Each of a display device may be a liquid crystal display component 

[0029] Amplifier may be equipped with the polish recon active component The active 

component may be equipped with the polish recon thin film transistor. 

[0030] Preferably, amplifier has unity gaun. 

[0031] Each of the 1st and 2nd switches may be equipped with the transistor. 
[0032] Amplifier may be equipped with the source follower. The source follower may 
be equipped with the load for making it a fixed current. 

[0033] Amplifier may be differential amplifier by which the noninverting input is 
connected to the hold capacitor and the reversal input is connected to the output. 
The differential amplifier may be equipped with the 1st and 2nd transistors connected 
to the common load. A common load may be a constant current generator. Amplifier 
may be equipped with the current mirror connected to the drain of the 1st and 2nd 
transistors. 

[0034] A picture element may be arranged as two or more lines. In this case, the 
scanning input of the picture element of each line is connected to a common 
corresponding, scanning electrode, and the amplifier of the picture element of each 
line may have the power supply terminal connected between the scanning electrodes 
corresponding to an adjoining line. The picture element of an adjoining line may be 
equipped with the semiconductor device of a reverse conductivity type. 
[0035] With the desirable operation gestalt of this invention, an active buffer is formed 
in each pixel of a active-matrix display. This active buffer is formed between a hold 
capacitor and a liquid crystal cell so that an input may be connected to a hold 
capacitor and an output may be connected to a liquid crystal cell. Furthermore, the 
feedback loop is connected to the connection of the polish recon thin film transistor 


connected to two serials from the output of a buffer. The polish recon thin film 
transistor connected to these two serials functions as the pass gate from data wiring 
to a hold capacitor. A hold capacitor is a comparatively small capacity, and it charges 
during the period which scans each line, and it gives reference voltage to the input of 
a buffer. Then, a buffer drives the remaining periods of a frame period, and a liquid 
crystal cell on a fixed electrical potential difference. If such arrangement is adopted, 
since a very long period charge will be supplied from a buffer, it is possible to drive the 
ingredient which has very high surface density of charge. Therefore, it is 
advantageous, if it becomes unnecessary to use the high voltage and/, or a mass hold 
capacitor and sees from the point of power consumption or a numerical aperture. It 
connects so that it may be fed back to the node between the transistors connected 
to the two-piece serial, and the output of a buffer makes the electrical potential 
difference of a node equal substantially by it at the output voltage of a buffer. A buffer 
drives liquid crystal capacity and the joint of a pass transistor to coincidence 
according to the electrical potential difference of a hold capacitor. If an ideal buffer is 
used under such a situation, the drain-source electrical potential difference of the 
transistor of the side near liquid crystal capacity will become zero substantially, and, 
so, the leakage current of it will also be lost substantially. 
[0036] 

[Embodiment of the Invention] Although the active-matrix liquid crystal display shown 
» n drawing 9 has the almost same configuration as the display shown in drawing 8 , it 
differs in that it is replaced with the transistors 6a and 6b by which the transistor 6 
was connected to the serial. These transistors 6a and 6b function as a multi-gate 
transistor as shown in 7 from drawing 5 . Furthermore, the output of amplifier 1 1 is 
connected to the connection between the source of transistor 6a, and the drain of 
transistor 6b on the display of drawing 9 . 

[0037] The connection between the source of transistor 6a and amplifier 1 1 serves as 
a path of the initial charge from data wiring. The output of amplifier 1 1 and the drain of 
transistor 6b become the same potential as the hold capacitor 5 after the scan of 
wiring containing a pixel. For this reason, the electrical potential difference concerning 
a display device 9 is kept the same as the electrical potential difference compulsorily 
built over the hold capacitor 5 with amplifier 11, and even if the dielectric constant of 
liquid crystal changes, the electrical potential difference of a display device 9 will not 
change. Moreover, by making potential by the side of the drain of transistor 6b of the 
side near a display device 9 into the same potential as the output potential of amplifier 
11, the source-drain electrical potential difference of transistor 6b becomes equal to 
zero substantially, and, thereby, the leakage current il of transistor 6b becomes equal 
to zero substantially. For this reason, the sag of the hold capacitor 5 resulting from 
the leakage current of the switching element which was a problem conventionally can 
be prevented, and it is lost substantially that leakage current has a bad influence on a 


display as a result 

[0038] It is determined by various examination of the area of amplifier, effectiveness, 
an allowable error, etc. which configuration is adopted by the ability considering 
various configurations for realizing the buffer amplifier 1 1 which has unity gaun. 
[0039] Drawing 1 0 shows the example of 1 configuration of the buffer amplifier 1 1 , and 
amplifier 1 1 is realized in the form of a source follower in this example. The source 
follower has the enhancement transistors 1 2 and 1 3 connected to the serial among 
the electrical-potential-difference supply wiring Vdd and Vss. The gate of a transistor 
1 2 constitutes the input of the amplifier connected to the capacitor 5, and the source 
of a transistor 1 2 constitutes the output of amplifier. It connects with bias voltage Vb 
and the gate of a transistor 13 constitutes the load for making a transistor 12 into a 
fixed current. 

[0040] It is only required that a current required to compensate the current which is 
needed for the source follower shown in drawing 1 0 since change of the capacity Clc 
of the liquid crystal display component 9 is followed, and leak should be supplied. For 
this reason, the requirements for the current of this source follower are very small. 
[0041] As shown in drawing 11 , a source follower may consist of depression 
transistors 12a and 13a. In this case, it connects with the source and the gate of 
transistor 1 3a constitutes a constant current generator. For this reason, bias voltage 
Vb becomes unnecessary and can omit excessive electrical-potentiahdifference 
supply wiring. 

[0042] Drawing 12 is drawing showing other examples of a configuration of the buffer 
amplifier which has unity gaun. The buffer amplifier which has unity gaun with the 
differential amplifier which used the polish recon enhancement thin film transistor 
consists of this example. Amplifier is equipped with the difference input transistors 20 
and 21 and the constant current source which has a transistor 22. The gate of a 
transistor 22 is connected so that bias voltage Vb may be received. The drain of a 
transistor 20 is connected to the input of a current mirror, and the output of a current 
mirror is connected to the drain of a transistor 21. The current mirror consists of 
transistors 23 and 24 of a conductivity type with reverse transistors 20, 21, and 22. As 
a noninverting input of the differential amplifier, the gate of the transistor 20 
connected to the hold capacitor 5 is used. The gate of a transistor 21 is used as a 
reversal input of the differential amplifier, and is connected to the output of amplifier. 
The output of amplifier is formed in the connection between the drain of a transistor 
21 , and the drain of a transistor 24. A transistor operates by the sub threshold current 
so that the closed loop gain of amplifier may become very close to 1. Working 
[ between a scanning pulse and a scanning pulse ], the potential difference concerning 
the channel of transistor 6b becomes equal to the input offset voltage of amplifier 11, 
and this is a very small value. 

[0043] Drawing 1 3 shows the fall of a hold capacitor electrical potential difference to 


time amount about the arrangement mentioned above. The engine performance of the 
circuit shown in drawing 1 is shown, and, as for a curve 30, it turns out that the 
electrical potential difference of a pixel falls comparatively quickly. When a frame 
refresh period considers the standard graphic display which is 20 ms order, the 
electrical potential difference of a pixel will fall from the input value of 10 volts to 
about 6 volts. The curve 31 shows the engine performance of the circuit shown in 
drawing 5 , and the curve 32 shows the engine performance of the circuit shown in 
drawing 6 . If a refresh period is considered to be 20 mses the same way, a pixel 
electrical potential difference will fall to about 8.5 volts from 10 volts. Such sag is 
connected with a visual bad influence to the extent that it is visible. 
[0044] The curve 33 shows the engine performance of a circuit in which it is used in 
the active-matrix display of drawing 9 and this invention shown in 10 and 11. The fall 
of the electrical potential difference in a refresh period is comparatively small, and this 
curve shows that it is 0.5 volts or less. The curve 34 shows the engine performance of 
a circuit in which it is used in the active-matrix display of this invention shown in 
drawing 1 2 , and the sag in the refresh period of 20 mses is a negligible quantity about 
this circuit. 

[0045] as [ appear / thus, / lose substantially the effect of the dielectric constant 
anisotropy of liquid crystal, and / according to this invention, / in a display / the visual 
bad influence which is visible by that cause ] — active-matrix display offer can be 
made. The effect of the leakage current of a gating transistor can also be reduced 
sharply, or it can lose substantially. Therefore, it becomes possible to use a polish 
recon thin film transistor in the active circuit of each pixel, and a circumference drive 
circuit like the scanning driver 2 and the data driver 3. It becomes unnecessary for 
this reason, to be able to produce [ no ] circuits according to the same manufacture 
process, and to add an excessive process. * 

[0046] If it thinks as a fault of forming the buffer amplifier 1 1 in a pixel, it is having to 
establish the power source to the electrical-potential-difference supply wiring Vdd 
and Vss. Thereby, if excessive wiring is prepared, in order for a numerical aperture to 
fall remarkably and to form an electrode in the shape of a .matrix, the case where it 
must arrange so that a certain electrode and wiring may straddle other electrodes and 
wiring will arise, and the possibility of a defect will increase on a highly minute display. 
In order to prevent such a problem arising, arrangement without the need of adding 
excessive wiring is desirable. 

[0047] The example of arrangement without the need of adding excessive wiring to 
drawing 1 4 is shown. Drawing 14 shows for pixel 1 train [ a part of ] of a active-matrix 
display. Although each pixel is constituted almost like the display shown in drawing 9 , 
it differs from the display of drawing 9 at the point that the polarity of an active 
component is reverse, by the pixel of a certain line, and the pixel of the next line. That 
is, supposing transistor 6ai of the rth line and 6bi(s) are p molds, transistor 6ai+1 of 


the i+1st line and 6bi+1 are n molds, p mold transistor 6ai of the i-th line and 6bi(s) will 
be turned off if it will be turned on if the corresponding, scanning wiring i (i-th 
scanning wiring) becomes negative, and the scanning wiring i becomes positive. On the 
other hand, transistor 6ai+1 of n mold of the i+1st line and 6bi+1 will be turned off if it 
will be turned on if the i+lst scanning wiring i+1 which is corresponding, scanning 
wiring becomes positive, and the scanning wiring i+1 becomes negative. 
[0048] Thus, when the scanning pulse is not impressed, scanning wiring is [ every 
other ] negative, and the remaining, scanning wiring is positive. Therefore, as shown in 
drawing 1 4 , the electrical-potential-difference supply wiring Vdd and Vss is 
connected to scanning wiring, and it becomes possible to use also as amplifier 1 1i and 
an electrical-potentiahdifference source of supply of 11 i+1. Thus, while a quiescent 
state has scanning wiring corresponding to the pixel of the line (one continued line and 
line after one) of the both sides of the line to which the pixel belongs that is, it will 
continue for the whole period between refresh of the pixel of one continued line, and 
refresh of the pixel of the line after one, and an electrical potential difference will be 
supplied to the active circuit of each pixel. Therefore, it becomes possible to supply 
an electrical potential difference to amplifier, without preparing excessive wiring. 
[0049] 

[Effect of the Invention] As explained above, according to this invention, the dielectric 
constant anisotropy of liquid crystal does to a display, for example, both a bad 
influence like a flicker and the bad influence which the leakage current in the switching 
element of a switching circuit has on a display can be sharply lost on reduction or a 
real target. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the conventional active-matrix 
display roughly. 

[Drawing 2] It is drawing showing the configuration of the active component of the 
active-matrix display of drawing 1 . 

[Drawing 3] (c) is drawing showing the effect of the dielectric constant anisotropy of 


liquid crystal about a . different gating waveform from (a). 

[Drawing 4] It is drawing showing the leakage current over bias voltage about a typical 
polish recon thin film transistor. 

[Drawing 5] It is drawing showing the configuration of the principal part of the 
active-matrix display which applied the well-known technique for reducing leakage 
current. 

[Drawing 6] It is drawing showing the configuration of the principal part of the 
active-matrix display which applied other well-known technique for reducing leakage 
current. 

[Drawing 7] It is drawing showing the configuration of the principal part of the 
active-matrix display which applied other technique in the well-known pan for 
reducing leakage current 

[Drawing 8] It is drawing showing the configuration of other conventional 
active-matrix displays roughly. 

[Drawing 9] It is drawing showing roughly the configuration of the active-matrix 
display in 1 operation gestalt of this invention. 

[Drawing 10] It is drawing showing the configuration of the amplifier used in the display 
of drawing 9 . 

[Drawing 1 1] It is drawing showing other configurations of the amplifier used in the 
display of drawing 9 . 

[Drawing 12] It is drawing showing other configurations of the amplifier used in the 
display of drawing 9 . 

[Drawing 13] It is drawing showing the effect of leakage current about a different 
active circuit. 

[Drawing 14] In the active-matrix display of this invention, in order to supply an 
electrical potential difference to the active circuit of a pixel, it is drawing showing the 
configuration which uses scanning wiring. 
[Description of Notations] 

1 Pixel Array 

2 Scanning Driver 

3 Data Driver 

4 Pixel 

5 Hold Capacitor 
6a, 6b Transistor 

7 Data Electrode 

8 Scanning Electrode 

9 Display Device 

1 1 Buffer Amplifier 
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